Modelling cellular signal communication mediated by phosphorylation dependent interaction with 14-3-3 proteins.
The 14-3-3 proteins are important effectors of Ser/Thr phosphorylation in eukaryotic cells. Using mathematical modelling we investigated the roles of these proteins as effectors in signalling pathways that involve multi-phosphorylation events. We defined optimal conditions for positive and negative cross-talk. Particularly, synergistic signal interaction was evident at very different sets of binding affinities and phosphorylation kinetics. We identified three classes of 14-3-3 targets that all have two binding sites, but displayed synergistic interaction between converging signalling pathways for different ranges of parameter values. Consequently, these protein targets will respond differently to interventions that affect 14-3-3 binding affinities or phosphorylation kinetics.